Lyrurus tetrix lek behaviours, we tested whether there were fine-scale differences in 21 reproductive effort (lek attendance, fighting rates) and whether these were related to age 
Introduction
sexually-selected morphological and behavioural traits (summarised by Kervinen et al., 83 2015) , and reproductive success is directly linked to investment in costly behaviours. In 84 particular, fighting is an important part of male lekking behaviour (Höglund et al., 1997) . 85 Males that fight most frequently and have the highest rates of winning occupy and 86 maintain a central territory on the lek (Hämäläinen et al., 2012) , and males with central 87 territories attract more females than peripheral males (Hovi et al., 1994) . Gaining a 88 dominant status and thus a central territory on the lek often demands several years of active 89 display (Kokko et al., 1998) . Large body mass is a key determinant of male reproductive 90 success because it positively correlates with their fighting rate and thus with the male's 91 mating success and dominance status (Hämäläinen et al., 2012) . Hence, lighter males may 92 invest differently in reproductive effort compared to heavier males. Body mass in black 93 grouse is age-related (Kervinen et al., 2015) ; young males are lighter and less capable of 94 coping with the costs of lekking (Siitari et al. 2007 ), so many males may delay the onset of 95 reproduction into their second or even third year (Kervinen et al., 2012 (Kervinen et al., , 2016 . Some 96 yearlings do lek despite being lighter and, thus unlikely to gain dominance (Kervinen et al., 97 2012). However, it is unclear if the yearling males that lek have different reproductive 98 tactics than adults within the lekking season. Using a long-term longitudinal dataset in 99 male black grouse, we tested whether there was within-breeding season variation in 100 individual investment in reproductive effort (measured by lek attendance and fighting rate) 101 in relation to age and two measures of condition (body mass, lyre length). In addition, we 102 also tested whether different patterns of reproductive effort were linked to different 103 investment tactics as measured by mass loss over the breeding season. We predicted that 104 yearlings will have lower investment in lekking than adults, but based on previous work 105 ( Mason et al. 2012) , would increase their effort towards the end of the breeding season. 106 We also predicted that body mass but not lyre length would positively impact investment hunting clubs refrained from hunting in these sites and their nearby areas so the age 117 structure of black grouse populations of the research areas was considered to be natural. 
Statistical analyses

152
We restricted our data to males who held permanent territories throughout the study (i.e. 153 who were present ≥50 % of observation days and thus had permanent territories (Kervinen 154 et al. 2012 in a similar way as that of the adult males after the peak copulation days (Figure 1a) . 213 There was an overall negative linear effect of day on males' fighting rate meaning 214 that daily fighting rate decreased towards the end of the lekking season (Table 1) For adult males, there were no significant interactions between morphological traits and 224 day (linear) or day (quadratic) for either daily lek attendance or daily fighting rate (Table   225 2). Instead, heavier males had higher lek attendance and fought more frequently than 
